To demonstrate local synthesis of anti-Mycobacterium leprae antibodies, biopsies from skin lesions of leprosy patients were cultured in vitro in a medium containing "4C-labeled lysine and isoleucine, and the culture fluids were analyzed by crossed immunoelectrophoresis with intermediate gel and autoradiography. The results show that anti-M. leprae antibodies were synthesized in vitro in the biopsies from the skin lesions of leprosy patients and that the specificity of the locally produced antibodies varied from patient to patient.
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In a previous study it was demonstrated that immunoglobulins (mostly inmunoglobulin G [IgG] ) are produced locally in skin lesions of leprosy patients. The amount of locally synthesized IgG ranged from small in tuberculoid to distinct in borderline and large in lepromatous leprosy (6) .
Antibodies against various mycobacterial antigens occur in sera from leprosy patients in amounts increasing from the tuberculoid to the lepromatous end of the spectrum (1, 5, 9, 13) . The increasing amounts of anti-mycobacterial antibodies correlate to a certain extent with the increasing number of leprosy bacilli in the skin lesions. These observations indicate that at least a part of the locally produced IgG may represent anti-mycobacterial antibodies.
To investigate whether the locally synthesized immunoglobulins contain antibodies directed against Mycobacterium leprae antigens, lesional skin of leprosy patients was cultured in vitro in a medium containing [ cally and histopathologically according to the Ridley and Jopling scale (10, 11) . From each patient, six biopsy specimens with a diameter of 5 mm were taken without previous disinfection of the skin. One sample was used for histological examination, one was used for immunofluorescence investigation, and four were used for culture. Two of those used for culture were processed directly, and the other two were cultured after killing the cells by freezing (-20°C) and thawing (three times) to serve as controls.
Sera. Sera were obtained from venous blood at the same time as biopsy specimens were taken and stored at -20°C until used.
Demonstration of immunoglobulin synthesis in vitro. The method used for demonstration of immunoglobulin synthesis has been described in detail previously (7) . Briefly, the biopsy specimen was minced in Hanks balanced salt solution after removal of the epidermis, and the tissue fragments were incubated for 48 h in 1 (4) .
By incorporation of patient serum in the intermediate gel of a CIE plate, its antibody content can be analyzed by direct comparison with a reference system defined by the M. leprae antigens in the circular well and the anti-M. leprae antibodies in the top gel. Antibodies against M. leprae antigens 2, 5, and 7 are the most frequently occurring in sera of lepromatous leprosy patients (4). Component no. 4 usually gives a very distinct line in CIE with rabbit anti-M. leprae serum against M. leprae sonic extract. Component no. 6 often gives a faint, rather diffuse precipitate in this system, and the height of this peak was less reproducible than for the other components analyzed.
The antiserum was prepared by pooling different rabbit anti-M. leprae antisera to obtain a pattern where components no. 2, 4, 5, and 7 gave distinct lines lying free of each other and thus providing optimal conditions for demonstration of the corresponding antibodies (Fig. 1A ). An additional, very distinct component is seen between components 5 and 7; it has not yet been assigned a definite number and is denoted component X in this paper.
For demonstration of antibodies in sera, 100 LI of patient serum was incorporated in the intermediate gel and the plates were analyzed for retention of antigen in the intermediate gel as described elsewhere (3, 4) (Fig. 1B) .
For the study of culture fluids, 100lI of reconstituted culture fluid was incorporated in the intermediate gel. In some instances, the total antibody content in the culture fluid-the original antibody present in the intercellular fluid plus newly synthesized antibody-was sufficient to change the position of a precipitation line (cf. the extended legs of precipitin line 5 in Fig. 10 ). The newly synthesized antibodies in the culture fluids were detected and identified by autoradiography of the CIE plates. Autoradiography was performed with X-ray film, the exposure time being 4 and 12 weeks. As a control for antibody synthesis during the 48-h culture period, CIE plates with intermediate gels in which culture fluid of dead tissue was incorporated were subjected to autoradiography in the same way.
RESULTS
Anti-M. leprae antibodies in patient sera. For demonstration of anti-M. leprae antibodies in sera, 100 td of patient serum was incorporated in the intermediate gel of the CIE plate. The results were compared with the reference plate which contained buffer in the intermediate gel and evaluated as described by Harboe et al. (4) (Fig. 1A and B) .
The results of these experiments are given in Fig. 2 and 3) . The findings with patient no. 3 are shown more completely in Fig. 3 . Autoradiography with an exposure time of 4 weeks revealed production of antibodies against M. leprae antigens 2, 4, and 5 (Fig. 30) . The autoradiograph developed after a prolonged exposure time of 12 weeks showed labeling of two additional lines, namely, corresponding to antigens no. 1 and 6 (Fig. 3E) . In the culture fluids of dead tissues, labeled anti-M. leprae antibodies could not be demonstrated (Fig. 3G) .
From these results it was concluded that anti-M. leprae antibodies were produced in vitro during the short time culture of lesional skin and that the specificity of the locally synthesized antibodies varies from patient to patient.
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The autoradiographs developed after an extended exposure time of 12 weeks showed in only one case (patient no. 3) labeling of 2 additional precipitin lines. In the other cases there was no difference between exposure times of 4 and 12 weeks.
The demonstration of in vitro-synthesized IgG and anti-M. leprae antibodies in culture fluids of lesional skin make it very conceivable that the anti-M. leprae antibodies demonstrated belong to the IgG class. To confirm this, culture fluids from three lepromatous leprosy patients (two LLs and one LLp) were pooled, and the IgG fraction was purified by diethylaminoethylSephadex chromatography. Next, the IgG fraction was incorporated in the intermediate gel of a CIE plate and analyzed as described above. The autoradiograph showed that the isolated IgG fraction contained the in vitro-synthesized antibodies against M. leprae antigens. cultures where synthesis of antibodies is expected to be smaller due to a lower antigenic stimulus. In the culture of BT patient no. 5, a single line was labeled, whereas culture material from the two other patients with tuberculoid leprosy was completely negative. Labeling of lines might also be explained by reaction between radioactive antigens of M. leprae formed during the culture period and antibody present in the tissues. It is unlikely that a sufficient amount of radioactivity is incorporated in newly synthesized M. leprae antigen during the short culture period to be detectable by CIE and autoradiography. Liberation of antigen from the bacilli is also expected to be poor by the method used for processing of biopsied tissue. The different patterns observed in different patients is, in itself, also a control strongly supporting the view that labeling of lines is due to a reaction between M. leprae antigens and antibodies that are radioactive due to incorporation of labeled amino acids during synthesis in vitro.
In a previous study, Lai A Fat et al. (7) demonstrated synthesis of IgG in pathological skin of patients suffering from certain skin diseases such as eczema, lichen planus, mycosis fungoides, and immunological skin diseases. The function of the locally synthesized IgG was not studied, since the cause of these diseases is not known. In leprosy it is now shown that the IgG produced in the skin lesions contains antibodies directed against M. leprae antigens.
To our knowledge this is the first time that synthesis of specific antibodies has been demonstrated in lesional skin in vitro. This finding is not unexpected, however, since the granuloma in the skin lesions of borderline lepromatous leprosy contain lymphocytes, most probably Blymphocytes, and variable numbers of plasma cells (11, 12) . Moreover, by applying the direct immunofluorescence technique, Ig-positive cells which were morphologically typical lymphocytes and plasma cells could be demonstrated in the lesional skin of some of the presently re-ported borderline lepromatous and lepromatous leprosy patients (J. Chan Pin Jin, Ph.D. thesis, University of Suriname, Paramaribo, Suriname, 1978). Other skin diseases which would also be of interest to study in this respect include leishmaniasis, syphilis, and tuberculosis.
The stimulus for the production of anti-mycobacterial antibodies in the skin lesions is probably local release of mycobacterial antigens from macrophages containing bacilli. The biological significance of the locally synthesized antibodies is not yet clear. They are probably not responsible for protective immunity, since lepromatous leprosy patients have high titers of M. lepraespecific antibodies and still numerous bacilli in their tissues. It is possible, however, that the antibodies may serve to localize the antigens, e.g., by precipitating soluble antigens or by agglutinating leprosy bacilli. The antibodies may also have an opsonizing effect resulting in enhanced phagocytosis.
When the results of tests on culture fluids and sera were compared, it was noted that when antibodies of a particular specificity were synthesized during culture (e.g., anti-M. leprae 5) , antibodies of the same specificity were always found in serum. The opposite was, however, not the case, and the specificity of the locally synthesized antibodies was more restricted than in the serum. The findings with regard to anti-M. leprae 7 are particularly striking. Antibodies against this antigen occur very frequently in leprosy (Table 1) (4, 8, 13) , whereas this line did not show radioactivity in any of the cases studied at present. This may be due to the peculiar shape of this precipitin line with lesser sensitivity for detection of the corresponding antibodies. Another and attractive hypothesis is that the specificity of the antibodies may vary and depend on the site of synthesis. Experiments are in progress to elucidate this problem by culturing tissue obtained from different sites in individual patients.
